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The Effect of Rewards and Sanctions in Provision of Public Goods
The experimental literature on voluntary public goods provision shows that groups attain better outcomes than implied by economic models based on individuals maximizing ownmonetary earnings. At the same time, however, groups uniformly fail to achieve optimal outcomes, suggesting that incentives to free ride are important. Moreover, when the decision situation is repeated, the group outcome often deteriorates with repetition, suggesting that, in many settings, a groups' ability to overcome free rider incentives may be transitory (see for example Andreoni and Miller, 1993 , Isaac, Walker, and Williams, 1994 , and Croson, 1998 .
In this paper we report an experiment examining the impact of introducing opportunities for individuals to reward or sanction other group members after observing their decisions. This institutional change is motivated by the observation that such opportunities are commonplace in field settings. In many group or team situations, individuals observe the actions of others, and individuals often have rich opportunities for reacting to others' behavior in ways that may impose costs or benefits on both parties. There is abundant anecdotal evidence that individuals sanction those who engage in selfish activities at the expense of other group members. For example, people who violate social norms are often ostracized. Similarly, there is strong anecdotal evidence that people are prepared to make sacrifices to help others on a quid pro quo basis.
1 Recent experiments with simple proposer-responder games also demonstrate that responders are willing to depart from own-earnings maximization by rewarding more generous proposers or sanctioning less generous proposers (see Offerman, 2002, and Andreoni, Harbaugh and Vesterlund, 2003) .
Given this evidence, the possibility that individuals will sanction or reward other group members, based upon their contributions to a public good, in a laboratory setting seems real. In turn, the possibility of receiving such sanctions or rewards may affect contributions. Such contributions could be viewed as a response to the threat of negative reciprocation, in the case of sanctions, or the expectation of positive reciprocation, in the case of rewards. Our experiment directly compares the effectiveness of such negative and positive reciprocation in maintaining contributions to public goods. 2 In our experiment groups of four subjects make contribution decisions in a sequence of ten public goods games without opportunities to reward or sanction.
These subjects then play a further ten games in which, at the end of each game, a second stage is added. Depending on treatment, in the second stage subjects are given an opportunity to (i) neither reward nor sanction, (ii) reward, (iii) sanction, or (iv) both reward and sanction, other group members on the basis of their contribution decisions.
When neither rewards nor sanctions are available, our results mirror those of previous experiments: contributions and earnings steadily diminish with repetition. In the other treatments the introductions of opportunities to reward and/or sanction initially increase contributions.
However, in the reward treatment contributions subsequently decrease to a level below that observed in the absence of opportunities to reward. Thus, the opportunity to reward by itself is insufficient to sustain contributions. In contrast, we find that sanctioning sustains public goods provision at a level above that observed in the absence of sanctioning opportunities, and so sanctioning appears to be a more effective mechanism for sustaining contributions. However, opportunities to sanction initially result in a loss of efficiency, as the direct costs associated with sanctioning outweigh the effect of increased contributions. Only in later rounds, where it appears that the mere threat of being sanctioned sustains contributions does the opportunity to sanction enhance group performance. Our treatment allowing both sanctions and rewards suggests a synergistic relationship between the two, insofar as this treatment generates the highest contributions and earnings.
Our data also allow us to make some observations about the way rewards and sanctions are used. Those subjects most willing to use rewards and sanctions are those who contribute more than the group average, and subjects who contribute more (less) that the group average are more likely to receive rewards (sanctions). We also observe, however, differences in the dynamic patterns of rewarding/sanctioning behavior. While initially subjects use rewards more frequently than sanctions, over time the use of rewards steadily diminishes, so that in later rounds they are used less frequently than sanctions.
The remainder of the paper is organized as follows. In the next section, we describe the nature of sanctions and rewards in the public goods laboratory setting. In Section II, we describe the specific experimental setting investigated here and Section III presents the experimental results. Section IV contains concluding comments.
I. Rewards and Sanctions in Public Goods Experiments
Our setting for studying public goods provision is the voluntary contributions mechanism (VCM) with linear payoffs. 3 In this setting, subjects are endowed with tokens that they can allocate between a private account and a group account. The returns from these accounts are structured so that group earnings are maximized when subjects allocate all their tokens to the group account. Private monetary incentives, however, point individuals toward placing all their tokens in their private accounts. The stylized results emerging from this type of decision setting are: a) there is considerable heterogeneity in individual allocations, b) allocations to the group account exceed the prediction of zero tokens, but are substantially below the optimal level of 100% of endowments, and c) group allocations often decline significantly as the game is repeated.
These findings suggest the need for understanding the effectiveness of alternative institutional arrangements to facilitate group cooperation. Ostrom, Walker and Gardner (1992) , investigate behavior in a related common-pool resource game, and find that covenants or promises about future actions can be useful in maintaining cooperation, even when the promises are non-binding. 4 They also study the effect of supporting covenants with sanctions. They find that covenants are even more effective when supported by internal sanctions, i.e. sanctions imposed by group members. On the other hand, they find that sanctions used alone, without covenant opportunities, may actually lower group earnings when costs of sanctions are included.
Our study is most closely related to that of Fehr and Gächter (2000) . They investigate a 2-stage punishment game. The first stage corresponds to a single period of the VCM game. In the second stage, individual decisions are anonymously revealed to the group and subjects have an opportunity to punish each other. Punishment is costly, both to the person doing the punishment and the person being punished. 5 Public goods provision is significantly higher in the VCM game with opportunities to sanction than in the VCM game without opportunity for sanctions. Once the costs of sanctioning are taken into account, however, the welfare implications are somewhat ambiguous. In their partners treatment, which most closely parallels the experiments reported here, payoffs in the first decision round are lower than in the first period of the VCM game without sanctions. By the last period, however, the game with sanctions offers a payoff gain of approximately 20% relative to the VCM game without sanctions.
Our experiment builds on these two studies by contrasting sanction opportunities with reward opportunities. Analogous to the sanctioning game, the reward game is structured so that it is costly to reward other group members. Note this implies that withholding a reward is not equivalent to sanctioning, as the former increases own earnings whereas the latter reduces own earnings. Thus sanctions reduce the earnings of both the subject imposing the sanction and the subject being sanctioned, whereas rewards simply constitute a transfer of earnings from the subject giving the reward to the subject receiving the reward. In particular, while sanctions directly reduce group earnings, rewards allow individual group members to react to others' contributions without impinging on efficiency.
This asymmetry in how rewards and sanctions affect payoffs suggests at least two reasons why the behavioral effects of rewards and sanctions might differ. First, if the threat of sanctioning free riders induces cooperation then sanctions need not be used, whereas if the promise of rewarding contributors induces cooperation then rewards must be used. Second, sanctions can be used by contributors to 'get even' with free riders, but rewards cannot. That is, the earnings advantage of a free rider over other group members can be reduced if the other group members use sanctions against the free-rider, but not if the other group members reward one another.
II. The Decision Setting
The initial study includes twelve sessions. In each session, twelve subjects were recruited from introductory economics classes at Indiana University-Bloomington. 6 Via the computer, the twelve subjects were privately and anonymously assigned to four-person groups and remained in these groups throughout the session. No subject could identify which of the others in the room was assigned to their group. Since no information passed across groups, each session involved three independent groups. At the beginning of each session, subjects privately read a set of instructions. 7 A review of the instructions was then presented on an overhead screen so that the structure of the decision problem was public information. Subjects made all decisions privately.
There were four treatment conditions: sanction, reward, sanction&reward, and baseline. Table 1 presents summary design information. Three sessions were conducted using each of the four treatment conditions, yielding data on 9 independent 4-person groups in each condition.
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Each group participated in two sequences of ten decision rounds, Sequence I and Sequence II. The structures of Sequence I and Sequence II were explained prior to beginning Sequence I. In all sessions and all treatment conditions, each round in Sequence I corresponded to a VCM game. At the beginning of each Sequence I decision round, each subject was endowed with six tokens to be allocated between their private account and the group account. For each token placed in his or her private account a subject received 10 cents. For each token placed in the group account, each group member received 5 cents. After all subjects had made their decisions for a round, they were informed of the aggregate allocations to the group account, the allocation of each member of their group to the group account, and their own earnings for the round. Individual decisions were not linked to subject identifiers and the order in which other group member's decisions were presented on each subject's terminal was randomized each round. Thus, subject-specific reputations could not develop across rounds. This parallels the setting used by Fehr and Gachter (2000) .
Each round of Sequence II contained two stages. Stage 1 of each round involved a VCM game identical to that used in Sequence I decision rounds. The structure of Stage 2 varied across the four treatment conditions. In Stage 2 of each round of the sanction treatment, each subject was endowed with six additional tokens, which could be allocated to a private account, from which the subject earned 10 cents per token, or used to sanction other group members. The computer screen informing a subject of other group members' Stage 1 decisions was used for imposing sanctions. Alongside each group member's decision, subjects could indicate how many of their six tokens they wished to use to sanction each particular group member. Because the decisions of others were ordered randomly each round and did not contain subject identifiers, subjects could sanction only on the basis of current round decisions. For each token used to sanction another group member, that group member's earnings were reduced by 10 cents. The cost to the individual imposing the sanction was the foregone earnings from their own private account. Thus, each token used for sanctioning reduced group earnings by 20 cents. After sanctioning decisions were completed, each subject was informed of their earnings, including any sanctions they imposed or received. Subjects were informed of the total number of sanctions they received, but could not identify which of the other subjects imposed the sanctions. Further, subjects were not informed of the number of sanctions other group members received.
Stage 2 of the reward treatment was identical to the sanction treatment, except instead of using tokens to sanction other group members, subjects could use tokens to reward other group members. Subjects using tokens to reward other group members incurred a cost in the form of foregone earnings. However, for each token used to reward a group member, that group member received 10 cents. Thus, rewards constituted a pure redistribution of earnings.
In the sanction&reward treatment, both sanctions and rewards were allowed. Tokens could be allocated toward sanctions in which case the subject receiving the sanction had his earnings reduced by 10 cents, or allocated toward rewards in which case the subject receiving the reward has his earnings increased by 10 cents.
Opportunities for learning, or for employing history-dependant strategies, make it problematic to use comparisons of the Sequence I and Sequence II decisions to measure the effect of sanctions and rewards. Thus, for purposes of experimental control, a baseline treatment was also conducted. All aspects of the baseline treatment were identical to the other treatments, except that there were no opportunities for rewards or sanctions, and no language in the instructions related to opportunities to reward or sanction.
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With this design subjects play a finitely repeated game with a commonly known final round. Under the assumption that it is common knowledge that subjects maximize own-earnings, the theoretical predictions for our treatments are straightforward. The subgame perfect Nash equilibrium for each treatment condition calls for zero contributions in the VCM game and no sanctions or rewards. 10 As noted earlier, however, experimental studies of the VCM game typically find that the level of cooperation observed is not consistent with equilibrium predictions of zero provision of the group good. 11 Moreover, recent studies have shown that subjects do use sanctions -even though they reduce own-earnings -when they are available (see, for example, Fehr and Gächter, 2000, or Masclet, Noussair, Tucker and Villeval, 2003) .
To the extent that motivations of fairness and reciprocity do play a role in decisionmaking, the sanction and reward decision environments investigated here allow for subjects to act on such motivations beyond changes that they make in their group allocations to the public good. 12 That is, in the setting here, subjects can respond via explicitly targeted sanctioning or rewarding behavior. Sanctions and rewards can be viewed as an extension of reciprocal behavior allowed through contribution decisions in the standard VCM game. Subjects make costly decisions that yield signals to others that are specifically targeted in relation to current round decisions.
III. Results
Group-level data is first analyzed to assess the effect of rewards and sanctions on levels of provision of the public good and overall earnings. We then examine overall levels of rewards and sanctions and analyze rewarding and sanctioning behavior at the individual level. Summary results are also presented from additional experimental sessions conducted to examine the effects of changing the number of decision rounds and framing of instructions.
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A. Treatment Effects
Allocations to the group account Sequence II, reflecting the temporary increase in contributions resulting from the introduction of rewarding opportunities. 17 In contrast, a pairwise comparison of the baseline and reward&sanction treatments shows that a significant difference in contribution levels emerges and is sustained in the course of Sequence II. 18 The difference between the baseline and sanction treatments is less pronounced, and indeed not significant at conventional levels (even though, as already noted, contributions exhibit different dynamics in the two treatments). 19 
Group Efficiency
Efficiency in allocations is defined as group earnings as a percentage of maximum possible earnings. Given that allocations are very similar across treatments in Sequence I, earnings and efficiencies are also, averaging 78%. 20 In Sequence II, the divergent patterns in allocations and the use of rewards and sanctions generate differences in earnings, and resulting efficiencies. Following round 11, the initial impact of allowing rewards and/or sanctions is a shift upwards in efficiencies in the reward and sanction&reward treatments relative to the baseline, and a downward shift in the sanction treatment. As shown in Figure 2 , however, efficiencies follow a different dynamic across the treatment conditions. Efficiencies in the sanction&reward treatment remain relatively stable, while efficiencies in the sanction treatment show a statistically significant increase, from round 11 to 20. Efficiencies in the reward treatment are relatively stable until round 17, where they begin a sharp decline.
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B. How Sanctions and Rewards are Used
As well as allowing a comparison of the effects of rewards and sanctions on group allocations and earnings, our data supplies some evidence about how rewards and sanctions are actually used. Figure 3 displays the average percentage of tokens used for sanctions/rewards across rounds. As seen in the left-hand panel, in the sanction treatment, subjects begin by allocating on average 31% of their second stage tokens to sanctions, but this percentage falls to 16% by the final round. The decline in the use of rewards is more pronounced. In the reward treatment, tokens used for rewarding falls sharply, from 41% of endowments in round 11 to 3%
in the final round. The right-hand panel of Figure 3 displays the use of rewards and sanctions in the sanction&reward treatment. Again, subjects initially prefer using rewards to sanctions. In round 11, 42% of endowments are allocated to rewards and only 8% to sanctions. However, this pattern is not maintained. In the final round only 8% of endowments are used for rewarding other subjects, and 10% for sanctioning.
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For further analysis of rewarding and sanctioning behavior we focus on three issues: (1) who sanctions or rewards, (2) recipients of sanctions or rewards, and (3) the impact of sanctions or rewards on the distribution of earnings.
Who Sanctions/Rewards
To examine the characteristics of individuals who use sanctions/rewards we use a Tobit specification. The dependent variable is an individual's expenditures on sanctions/rewards in a given round, and the explanatory variables are the individual's allocation to the group account in that round and the average allocation by that individual's group in that round. Round and group dummies are also included to capture time and group fixed effects. The results are shown in Table 2 . The primary conclusions of this analysis are rather intuitive. Holding the group's average allocation fixed, those individuals who allocate most to the group account tend to sanction/reward most. Holding own allocation fixed, individuals in groups that allocated less to the group account do more sanctioning, and less rewarding.
Recipients of Sanctions/Rewards
We next examine the characteristics of subjects who receive sanctions/rewards. In order to account for the fact that subjects could receive both sanctions and rewards in the sanction&reward treatment, we calculate net reward as the difference between reward received and sanction received. Following an approach similar to that used by Fehr and Gachter (2000) , Figure 4 shows net rewards received as a function of an individual's deviation from the average group allocation of other group members. Deviations are grouped into intervals, and the average net reward received over observations falling in each interval is plotted.
Our data support Fehr and Gacther's interpretation of the determinants of being sanctioned. In the sanction treatment, subjects are more heavily sanctioned the further their own allocation to the group account falls below the average allocation of the rest of their group. As observed by Fehr and Gächter and Ostrom, Walker and Gardner (1992) , however, there is some sanctioning of those making group allocations well above the group average. 23 In the sanction&reward treatment, those making group allocations well below the average of other group members are sanctioned, but not at the level observed in the sanction treatment. As expected, those in the reward treatment that make allocations above the average of other group members receive the abundance of the rewards. Interestingly, however, the average rewards for those making group allocations well above the average of other group members are no greater than for those just above the average of others. Further, large deviations below the average of other group members were sanctioned at a magnitude much higher than rewards for allocations well above the average of other group members.
To characterize the determinants of rewards and sanctions more formally, we estimate a model similar to that used by Fehr and Gächter. We use a Tobit specification with net reward received as the dependent variable, and others' average group allocation, and negative and positive deviations from this, as explanatory variables. 24 The results are presented in Table 3 . In the sanction treatment, higher negative deviations are punished more, consistent with the findings of Fehr and Gächter. However, neither "others' average allocation" nor "absolute positive deviation" is statistically significant. This differs from the results of Fehr and Gächter, where "others' average allocation" is significant. In the regression for the sanction&reward treatment, net rewards are positively correlated with others' average allocation, higher negative deviations lead to higher sanctions, and higher positive deviations lead to higher rewards. Note, that, consistent with the results reported above, holding constant the size of the deviation, negative deviations lead to higher sanctions than rewards for positive deviations. Similarly, in the reward treatment, rewards are higher in those groups in which other group members allocate more, and are positively correlated with one's own group allocation as a deviation from that of others in one's group.
Distribution of Individual Earnings
Sanctions and/or rewards have the potential to impact the distribution of earnings beyond earnings differences that are attributable to variations in endowment allocation decisions across individuals and groups. The analysis above examined the characteristics of subjects who received sanctions/rewards. To examine how these factors combine to impact overall earnings and earnings distributions within treatment conditions, we compute each subject's total earnings, pooled across rounds 11-20. In summary, based on several measures of dispersion, convincing evidence is found that the sanction treatment leads to greater income inequality than the other treatments. The sanction treatment includes the widest range of incomes, the highest variance, and the largest Gini-coefficient. 25 Further, it is interesting to note that in the treatments that allow sanctions/rewards, the variability in earnings that include sanctions/rewards (earnings from Stage 1 and Stage 2) exceeds the variability in earnings computed before sanctions and rewards are included (earnings after Stage 1). 26 Thus, earnings inequalities are actually increased with the opportunity to sanction and reward.
C. Additional Experiments -Time horizon and Framing
In the final part of this section, we report results from additional experiments that were conducted to examine the robustness of the results of our initial study. First, the results presented above suggested that in the reward treatment there was a strong tendency for improvements in efficiency to be negated with repetition, especially in later decision rounds. In contrast, it appears that subjects, over time, were able to use the sanctioning environment to begin a process of efficiency enhancement. These results led us to question whether a longer time horizon might yield a clearer picture of differences in these two institutional settings. To explore this we conducted an additional session of both the reward and the sanction treatments, but with 20 rounds in Sequence II instead of 10.
The results from these sessions are summarized in Figure 5 and are strikingly similar to those from our original design. Averaging over groups, in the sanction treatment there is a modest increase in allocations to the group account in rounds 11-30 compared to 1-10. In the reward treatment, group allocations increase initially relative to their level in round 10, but decay over time, particularly in the last five rounds. Not surprisingly, there is no discernible improvement in efficiencies. Finally, similar to the patterns observed in our initial data, in both treatments one observes a significant decay in the number of rewards and sanctions across rounds, with the larger decay being observed in the reward treatment.
Second, it is possible that behavior may be sensitive to the way opportunities to sanction/reward are presented to subjects. Our instructions specifically included terminology that referred to opportunities to 'sanction' or 'reward' others. To investigate whether this framing may have had an impact on behavior, we ran two additional sessions, six 4-person groups, of our sanction&reward treatment. These sessions replaced references to 'sanctions' and 'rewards' with wording that simply referred to opportunities to decrease or increase others' earnings. Figure 6 summarizes average allocations to the group account and the use of rewards and sanctions in these sessions. Compared to our initial study, the average level of allocations to the group account was somewhat lower. However, we guard against attributing this difference to the neutral language frame since the average level was lower than even our initial baseline condition, in which there were no opportunities to sanction or reward and no use of language that referred to opportunities to sanction/reward. In round 1 of Sequence I, group allocations averaged 39% and declined to 21% by round 10. As with our initial data, however, there is considerable variation across groups. In the first round of Sequence II, where subjects had the opportunity to reward or sanction others, average group allocations increased to 32% and gradually increased to 42% by round 20. Thus, the general pattern of change in group allocations is similar to that observed in the sanction&reward treatment in the initial study.
Further, the use of rewards and sanctions in these sessions is very similar to that observed in the original sanction&reward sessions. Initially, subjects use rewards more frequently than sanctions, using 33% of their endowment for rewarding and 17% for sanctioning. By the final round, subjects used 8% of their endowment for rewards, and 8% for sanctions. Given the similar use and effect of sanctions and rewards in these additional experiments, it appears that the conclusions drawn in our initial study are robust to these changes.
IV. Concluding Comments
Experiments on the provision of public goods offer a rich testing ground for examining norms of behavior and how such behavior is impacted by alternative institutional arrangements.
In particular, this paper focuses on reciprocity as a behavioral norm, examining changes in individual group allocations as a general form of reciprocity and sanctions and rewards as targeted forms of reciprocity.
Our results show that rewards and sanctions are not symmetric in their behavioral effects:
opportunities to reward or sanction are used differently by subjects and have different consequences for facilitating cooperation. 27 Initially, subjects chose to use rewards more than sanctions. However, the rate of decay in the level of rewards was faster than that for sanctions.
Subjects appeared to "give up" more quickly on the use of rewards. Further, sanctions appeared to be imposed in a more intuitive way than rewards. There was a clear positive correlation between the number of sanctions received and the degree to which an individual's group allocation was below that of other group members. Rewards were generally given to those with group allocations above the average of others, but the magnitudes varied little with how far an individual's group allocation was above the average of others, suggesting that there was not a clear consensus on how rewards should be used. The opportunity to reward other group members led to a modest increase in group allocations and earnings, although this was due to behavior in initial rounds that did not survive repetition. On the other hand, in treatments that allowed sanctions, groups were better able to sustain group allocations, although the beneficial impact on earnings was hindered by the cost of sanctions.
These results lend some support to arguments that the use of sanctions may be necessary to promote cooperation initially, but the threat of sanctions may be sufficient to sustain cooperation. These results also point to the complexities involved in using a reward system for sustaining cooperation. One might argue that a successful reward system requires continued use of rewards, and those rewards must be in the form of transfers from those allocating less to the public good to those allocating more. In our experiments, however, it was those subjects who allocated relatively more to the group account who tended to give more rewards. Further, as noted above, it appears that subjects lacked a clear focal point or consensus in regard to where rewards should be targeted. The significant decay in rewards across decision rounds, suggests that groups may have difficulty in maintaining a rewards system.
The results from the sanction treatment of this study are qualitatively consistent with those of Fehr and Gächter (2000) and other recent studies that examine sanctioning. Subjects use sanctions and overall group allocations increase. The primary behavioral difference among these studies is the degree to which sanctions increase group allocations and the extent to which increased group allocations succeed in increasing overall earnings. There are structural differences among these studies that might account for this difference. In particular, some studies follow Fehr and Gachter and employ parameterizations where subjects faced convex costs of imposing sanctions (Carpenter, 2000, and Masclet, Noussair, Tucker, and Villeval, 2003) . In these studies, it was relatively inexpensive to assign a small number of sanctions to another group member. Further, each unit of sanction reduced earnings by a fixed percentage. Thus, in absolute terms, sanctions reduced earnings more for high earners. Others, like the study here, use a simpler linear framework (Yamagishi, 1986, Bochet, Page and Putterman, forthcoming) .
In this case, there is a one-to-one mapping from costs of imposing a sanction to the magnitude of the sanction. The weaker effect of sanctions in our study may reflect the intuitive notion that sanctions will be more readily used when they are less costly to impose, and will be more effective when they impose greater costs upon those sanctioned.
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The one-to-one nature of our sanctioning technology limits the ability of subjects to use sanctions to reduce disadvantageous payoff inequality (in the sense of Fehr and Schmidt, 1999) . 29 Even so, subjects do use sanctions in our experiment. In this respect, our results support Falk, Fehr and Fischbacher's (2001) findings from a 'low-sanction' Prisoner's Dilemma experiment, which also employs a one-for-one sanctioning technology. They observe a substantial number of subjects cooperating and sanctioning defectors, and interpret the driving force behind these sanctions to be a desire to retaliate against unfair behavior, rather than to reduce unfair payoff differences. In this sense, our experimental results complement a growing number of experimental studies of public goods provision that find support for behavior based on reciprocity or conditional cooperation. Future theoretical work, and experimental tests of these theories, face the challenge of more clearly articulating the scope of these norms of reciprocity, as well as how these norms vary and interact across individuals and across institutional arrangements. Note: Tobit maximum likelihood estimates. Group and round dummies were also included as independent variables. A * denotes significance at 5% level, ** at 1% level, *** at 0.1% level. This is an experiment about decision-making. Several research foundations have provided the funds for this experiment. The instructions are simple and if you follow them carefully and make good decisions you might earn a considerable amount of money which will be paid to you privately and in cash at the end of today's session. The amount of money you earn depends on the decisions that you and the other participants make. You will never be asked to reveal your identity to anyone during the course of the experiment. Your name will never be associated with any of your decisions. In order to keep your decisions private do not reveal your choices to any other participant.
THIS EXPERIMENT
This experiment consists of TWO SEQUENCES of decision rounds. EACH SEQUENCE CONTAINS 10 DECISION ROUNDS. You will be in a group of size four (you plus three other people). We have already randomly assigned you to a group. YOU WILL REMAIN IN THIS GROUP FOR THE REST OF THIS EXPERIMENT. However, you will not be told each other's identities. Your earnings will depend upon the decisions that you make and the decisions that the other people in your group make.
SEQUENCE 1 (decision rounds 1-10)
Each round you will be endowed with 6 tokens. You must choose how many of these tokens to keep in your PRIVATE ACCOUNT and how many tokens to allocate to a GROUP ACCOUNT. The amount of money that you earn in each decision round depends on how many tokens you place in your private account, how many tokens you allocate to the group account, and how many tokens the others in your group allocate to the group account.
You can choose any number of tokens to allocate to your private account, from 0 through 6 tokens, and any number to allocate to the group account (also any number from 0 through 6 tokens). However, the number of tokens you allocate to your private account and to the group account must sum to 6.
You will earn 10 web-cents for each token you allocate to your private account.
For each token you allocate to the group account, you will earn 5 web-cents, and each of the other three people in your group will also earn 5 web-cents (a total of 20 web-cents for all four of you together).
For each token another person in your group allocates to their own private account, they also earn 10 web-cents.
For each token another person in your group allocates to the group account, this person will earn 5 web-cents, and each of the other people in your group will also earn 5 web-cents (a total of 20 web-cents for the group).
TO SUMMARIZE, in each of rounds 1-10 you will earn:
10 web-cents times the number of tokens you allocate to your private account PLUS 5 web-cents times the total number of tokens allocated to the group account by everyone in their group.
At the beginning of each round, you will see a screen like the one shown below.
You will enter an amount to allocate to the group account by clicking the "+1" and "-1" buttons. The amount allocated to your private account is the part of your endowment that is left after you have entered your group allocation amount. Once you have entered an amount, click the "Submit Allocation Decision" button and you will be asked to confirm your decision. If your decision is ok, click OK. If it is not, or you wish to change your decision, click Cancel. PLEASE TRY THIS NOW.
After all individuals have made their decisions for the round, the computer will tabulate the results. You will be informed of the total allocation to the group account and your total earnings for the round. You will also be informed of the allocation decisions of each member of the group. On your own screen your allocation decision will be listed first, and the other three decisions will listed in random order. Thus, information about individual decisions will be completely anonymous.
This same process will be repeated for a total of 10 rounds. Notice that you will have 6 tokens to allocate in each of the 10 rounds. Note that at the end of a round the decisions of the other people in your group are listed in random order. This means, for example, that the person listed second in one round may be different from the person listed second in another.
SEQUENCE 2 (decision rounds [11] [12] [13] [14] [15] [16] [17] [18] [19] [20] In the second sequence of decision rounds (rounds 11-20) , each decision round will have two parts.
PART 1 of SEQUENCE 2: In the first part of the decision round, the type of decision you make will be just like the type of decision you made in rounds 1-10.
In part one of each round you will be endowed with 6 tokens.
You must choose how many of these tokens to keep in your private account and how many tokens to allocate to a group account. The amount of money that you earn in part one of each decision round depends on how many tokens you place in your private account, how many tokens you allocate to the group account, and how many tokens the others in your group allocate to the group account. You can choose any number of tokens to allocate to your private account, from 0 through 6 tokens, and any number to allocate to the group account (also any number from 0 through 6 tokens). However, the number of tokens you allocate to your private account and to the group account must sum to 6.
For each token another person in your group allocates to their own private account, this person will earn 10 webcents.
For each token another person allocates to the group account, this person will earn 5 web-cents,and each of the other people in your group will also earn 5 web-cents (a total of 20 web-cents for the group).
TO SUMMARIZE, in the first part of each of rounds 11-20 you will earn:
In each round in the second sequence, at the end of part 1 you will be informed of the total allocation to the group account and your total earnings for part 1 of that round. You will also be informed of the allocation decisions of each member of the group. On your own screen your allocation decision will be listed first, and the other three decisions will listed in random order. Thus, information about individual decisions will be completely anonymous.
PART 2 of SEQUENCE 2:
In the second part of each round in the second sequence you will be endowed with 6 tokens.
You must choose how many of these tokens to keep in your private account and how many tokens to use to reward or sanction each of the other group members.
The amount of money that you earn in the second part of a round depends on how many tokens you place in your private account, and how many tokens the others in your group reward or sanction you.
In part 2 you can choose any number of tokens to allocate to your private account, from 0 through 6 tokens, and any number to reward or sanction other group members (also any number from 0 through 6 tokens for each other group member). However, the number of tokens you allocate to your private account and to rewarding or sanctioning other group members must sum to 6.
You will earn 10 web-cents for each token you allocate to your private account. For each token you use to reward another group member, that group member will receive 10 web-cents. For each token you use to sanction another group member, that group member will lose 10 web-cents.
For each token another person in your group allocates to their private account, this person will earn 10 web-cents.
For each token this person uses to reward another group member, that group member will receive 10 web-cents. In particular, if another person in your group rewards you, you will receive 10 web-cents. For each token this person uses to sanction another group member, that group member will lose 10 web-cents. In particular, if another person in your group sanctions you, you will lose 10 web-cents.
TO SUMMARIZE, in part 2 of each round in the second sequence you will earn:
10 web-cents times the number of tokens you allocate to your private account PLUS 10 web-cents times the number of tokens the other group members reward you MINUS 10 web-cents times the number of tokens the other group members sanction you.
Your total earnings for the round will be the sum of your earnings from part 1 and part 2 of that round. It is possible for your earnings to be negative in a given decision round.
In part 1 of each round, you will decide how to allocate your tokens between your private account and the group account. You will then see the results from part 1 and move to part 2.
At the beginning of part 2, you will see a screen like the one shown below.
The first column of each row lists how many tokens another group member allocated to the group account in part 1. The amount you enter in the two columns beside it is the number of tokens you wish to use to reward (first column) or sanction Remember, in part 2 of each sequence 2 round you will have 6 tokens that can be allocated to your private account or used to reward and/or sanction the other players in your group.
As in part 1, you enter amounts by clicking the "+1" and "-1" buttons. Also as in part 1, the amount of tokens allocated to your private account is the amount of your endowment that is left after you have entered your reward and/or sanction amounts. Once you have entered these amounts, click the "Submit Reward/Sanction Decisions" button you will be asked to confirm your decision. If your decision is ok, click OK. If it is not, or you wish to change your decision, click Cancel.
Remember -In part 2, the number of tokens you allocate to your private account and the number you use to reward or sanction other group members must sum to 6. That is, you can enter any number between 0 and 6 inclusive in any of the spaces in the table, but all the numbers you enter must add up to 6 OR LESS.
After all individuals have made their decisions for the part 2 of each round, the computer will tabulate the results and you will be informed of your earnings from part 1, part 2, and the total for the round.
This same process will be repeated for all 10 rounds of the second sequence, that is, rounds 11-20. Notice that you will have 6 tokens to allocate in each part of each of the 10 rounds. Note that at the end of a round the decisions of the other people in your group are listed in random order. This means, for example, that the person listed second in one round may be different from the person listed second in another.
EARNING MONEY IN THIS EXPERIMENT
We will record your web-cent earnings in every round this experiment. At the end of the experiment we will add up these web-cent earnings and convert them to U.S. dollars by multiplying by 0.01. We will pay you this amount privately and in cash. Your earnings are your own business and you do not have to discuss them with anyone.
During the experiment, you are not permitted to speak or communicate with the other participants. If you have a question while the experiment is going on, please raise your hand and one of us will come to your seat to answer it. At this time, do you have any questions about the instructions or procedures? If you have a question now or at any time during the experiment, please raise your hand and one of us will come to your seat to answer it.
Finally, a history screen with a summary of past decisions and earnings will be available. To see the history screen, click the "History" button at the bottom of your screen. To continue, you must click the "Close History" button at the bottom of the history screen.
Please click "Continue" to begin the experiment. 
